rrhythmogenic right ventricular cardiomyopathy (ARVC) is a disease characterized by dilatation and akinesis of the right ventricle that causes lifethreatening ventricular arrhythmias. A characteristic pathological finding is a progressive fibro-fatty replacement of the right ventricular myocardium. 1 About 30-50% of the cases of ARVC are inherited, and heterozygous mutations of ryanodine receptor-2 (RYR2) 2,3 and plakophilin-2 (PKP2) have been reported in familial ARVC. 4 PKP2 has essential roles in the formation of desmosome and heart development. 4, 5 In this short report, we presents the first Japanese ARVC patient in whom a novel mutation of PKP2 was identified.
of the last 40 ms of the QRS complex (RMS40) 2.0 V (<15 V) ( Fig 1C) . 6 Echocardiography revealed an enlarged, hypokinetic right ventricle with a paper-thin free wall (Fig 2) . Contrast-enhanced computed tomography demonstrated the dilated right ventricle and the presence of epicardial and intramyocardial fat deposits in the right ventricle (Fig 3) . His aunt died suddenly in her fifties. Accordingly, the patient was diagnosed as ARVC and gave an informed consent for the genetic analysis.
Genetic Analysis
The patient's genomic DNAs were extracted from peripheral blood using standard methods after obtaining informed consent. The institutional review boards approved the protocols. All exons of PKP2, 4 and some parts of RYR2 (exons 8-16, 44-49, 83, 84, 87-89, 91-105), were examined using denaturing high performance liquid chromatography (DHPLC; WAVE system, Transgenomic Inc, Omaha, USA). 3 A mixture of 15 l of each DNA sample from the patient and from a normal control was heated for 5 min at 95°C, and then cooled down to various temperatures depending on the primer setting. The resultant chromatograms were compared for variation in shape or retention time. All variants identified by the DHPLC scanning were examined by direct sequencing using ABI PRISM 310 DNA Sequencer (Perkin Elmer, Foster City, USA).
We found no mutation in 35 exons of RYR2 gene, which are thought to be hot regions for mutations. 3 In the exon 8 of PKP2 gene, however, the chromatogram of DHPLC showed a variant elution pattern in the patient's DNA (Fig 4) . Direct sequencing showed overlapping figures due to an insertion mutation, causing the frameshift (1728_1729insGATG) (Fig 5A) . This mutation caused a premature termination of translation at the codon 582 (R577DfsX5) (Fig 5B) . lethal defect of heart morphogenesis at embryonic day 10.75. 5 Genetically-engineered transgenic mice lacking Pkp2 have been shown to disrupt the cell -cell contacts of adjacent cardiomyocytes, leading to right ventricular dilatation similar to that observed in human ARVC. Besides PKP2, the disruption of desmosomal proteins such as plakoglobin and desmoplakin has been identified in inherited forms of ARVC. 7, 8 Pashmforoush et al reported that disruption of the gene encoding -actinin-associated LIM protein in mice caused dilatation and dysfunction of the right ventricle in utero. 9 Therefore, Gerull et al stated that ARVC might be considered a desmosome disease. 4 As shown in Pkp2 knock-out mice, disruption of desmosome leads to the loss of cell to cell connection, which in turn causes replacement of the myocardium with fibro-fatty tissue and thereby causes a regional conduction delay. 5 Such histological changes may cause the positive late potential (Fig 1C) .
In the present study, DHPLC enabled us to examine a number of DNA samples at the same time and save time detecting single base substitutions of DNA fragments. Yamanoshita et al reported that DHPLC is superior to single-strand conformational polymorphism (SSCP) in screening for mutations in terms of sensitivity. 10 However, DHPLC may not be 100% effective in the detection of mutations. 11 Moreover, we did not search for RYR2 mutations out of the regions known as hot sites. 3 Also, the possibility that there might be mutations within regulatory regions or intronic sequences important for splicing or transcription cannot be excluded.
In summary, we found a novel mutation of PKP2 associated with ARVC by using a screening technique of DHPLC and direct sequencing. This is the first case of PKP2 mutation found in a Japanese ARVC patient. 
